We relate the second order structure function of a time series with the power spectrum of the original variable, taking an assumption of statistical stationarity. With this approach, we find that the structure function is strongly influenced by the large scales. The large scale contribution and the contribution range are respectively 79% and 1.4 decades for a Kolmogorov -5/3 power spectrum. We show numerically that a single scale influence range, over smaller scales is about 2 decades. We argue that the structure function is not a good method to extract the scaling exponents when the data possess large energetic scales. An alternative methodology, the arbitrary order Hilbert spectral analysis which may constrain this influence within 0.3 decade, is proposed to characterize the scaling property directly in an amplitude-frequency space. An analysis of passive scalar (temperature) turbulence time series is presented to show the influence of large scale structures in real turbulence, and the efficiency of the Hilbert-based methodology. The corresponding scaling exponents ζ θ (q) provided by the Hilbert-based approach indicate that the passive scalar turbulence field may be less intermittent than what was previously believed.
I. INTRODUCTION

12
The most intriguing property of fully developed turbu- 
where ∆u ℓ (t) = u(t + ℓ) − u(t) is the velocity incre-20 ment, ℓ is separation time, and according to K41 the-21 ory ζ(2) = 2/3 in the inertial range [1, 2] . However, the man's wavelets' by some authors [7] . This was mainly 25 linked to a bound in the singularity range that can be 26 grasped by structure functions.
27
In this paper, we address another issue, the contribu- shows that the largest contribution of the second order 46 structure function is coming from the large scale part.
47
We then check the influence of a single scale by using 
82
To be an IMF, a function has to satisfy the following 
90
The EMD algorithm, a sifting process, is then designed 91 to decompose a given time series x(t) into a sum of IMF 
where C i (t) is the ith IMF mode and P indicates Cauchy 104 principal value. Then the analytical signal is constructed 
where q ≥ 0, ω is the instantaneous frequency, A the 118 amplitude [10] [11] [12] . In case of scale invariance, we expect
We have shown elsewhere that ξ(q) = 1 + qH for frac- needed to fully mathematically understand this method.
133
III. SECOND ORDER STRUCTURE FUNCTION
134
The structure function is the most widely used method 
where we neglect a constant in front of the integral, and . We note that all P1 ≥ 50%, which means that most contribution of the second order structure function comes from the large scales part f < 1/ℓ.
us introduce a cumulative function 0 to f . We are particular concerned by the case f = 
when substituted into Eq. (7), this gives a divergent . In the appendix, we derive an (10) and for P(f, ℓ) 
174
We apply here the above approach to a database from 
197
We note that P(f, ℓ) is independent of ℓ since we as- Table   208 I. The contribution from the first decade large scales, contribution itself is found to be 49%, see Table I . This 
251
We then consider the influence of a single scale. We for a scaling power law spectrum given by Eq. (9).
373
We substitute Eq. (9) into Eq. We finally obtain Eq. (10) and (11).
374
The analytical expression for Q can be obtained by the 
